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Executive Summary

Radian International, LLC performed soil sampling from 5 to 18 March 1998 at NAF Atsugi to support risk
assessment activities being performed by the Navy Environmental Health Center (NEHC). A total of 102
field samples were collected from areas of concern (AOCs), potential reference (similar to “packground”)
areas, and at individual locations across the base. Concentrated sampling was performed at the three desig-
nated AOCs, which included the Child Development Center, the Shirley Lanham Elementary School, the
area surrounding Residential Housing Towers 3101 and 3102, and at the two potential reference areas
located on the far western side of NAF Atsugi. Less dense sampling was performed at the 33 locations inter-
spersed across the base. Of the 102 samples, 73 were from the surface interval (0-3 in.) and 29 were from
the subsurface interval (3-12 in.).

All samples were analyzed for CLP semivolatile organic compounds (SVOCs), CLP organochlorine pesti-
cides and polychiorinated bi-phenyls (PCBs), CLP metals (including cyanide), polychlorinated dibenzo-p-
dioxins and —furans (PCDDs and PCDFs), percent moisture, and pH. A subset of the samples were analyzed
for anions (chloride, fluoride, sulfate, and nitrate), total organic carbon, and particle size distribution (PSD).
GP Environmental Services, Inc. performed all analyses other than those involving dioxins, which were anal-
yzed by Triangle Laboratories, and the PSD analyses performed by Radian. Following analyses, the data for
CLP and dioxin analyses were sent for validation by EcoChem Inc. None of the soil data were invalidated.

The soil sampling was intended to help address the following two questions:

1) What are the risks to sensitive receptors from dermal contact or incidental ingestion of soil contaminated
by the Jinkanpo Incineration Complex?

2) What is the extent of deposition in the soil of particulates from the Jinkanpo Incineration Complex?

The soil sampling in the AOCs was meant to help address the first of these questions, and the samples col-
lected throughout the base were intended to address the second question. The aim of the sampling performed
in the potential reference areas was to collect data from areas that were unaffected, or minimally affected, by
the Jinkanpo Incineration Complex or other potential contaminant sources. These data would be used to
ascertain the degree of impact over “natural” conditions.

In order to focus the evaluation of the analytical results, the data were compared with; 1) risk-based screen-
ing levels (RBSLs) calculated using Environmental Protection Agency Region III risk-based concentrations
(RBCs) at a hazard quotient of 0.1 (RBSLs are the RBCs for carcinogens and 1/ 10" the RBC for non-carcin-
ogens), and 2) statistically derived upper tolerance limits (UTLs) and means from the reference area data.

Following are conclusions resulting from evaluation of the soil sample data:

Overall

» The March 1998 soil sampling provided data to address the two project objectives. Quality analytical
data from pre-determined AOCs and across the base are now available for assessing risk and evaluating
trends.

% The soil data set will allow risk assessors to determine risk to sensitive receptors in AOCs and, by evalu-
ating the estimated analyte concentration trends across the base, qualitatively assess risks in other por-
tions of the base.

» The unavailability of true “background” (i.e., unaffected) concentrations for soil constituents at NAF
Atsugi increases the difficulty associated with the data evaluation. In lieu of background, calculations
are based on comparisons to “reference” concentrations, which are from areas believed to be minimally
affected by the Jinkanpo Incineration Complex and other potential contaminant sources.
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Although the data set is sufficient for assessing risks and determining analyte distribution trends across
the base, additional soil data would provide increased confidence in risk determination and provide fur-
ther definition of contaminant distribution patterns. Additional data would also further substantiate that
the Jinkanpo Incineration Complex is the origin of some contaminants. This is particularly true for some
- metals and dioxins.

Trend Analysis

>

»

»

The Jinkanpo Incineration Complex appears to have affected surface (0-3 in.) and subsurface soil (3-12
in.) at NAF Atsugi.

Concentrations of some dioxins and metals are highest near the Jinkanpo Incineration Complex and
decrease with distance from this apparent source.

Surface soils are generally more contaminated than subsurface soils, especially for dioxins.
Some analyte concentrations are higher than RBSLs and reference concentrations.

Interpolated trend analysis data show the toxicity equivalency (TEQ) for dioxins exceeds the RBSL. over
the erntire NAF Atsugi.

Detections of pesticides, PCBs, and SVOCs are random and infrequent and do not appear to be related to
the Jinkanpo Incineration Complex.

Based on predominate wind patterns and location, SVOCs detected southeast of the Jinkanpo Incinera-
tion Complex may be the result of another source.

The large distance between some sample locations resulted in larger interpolated areas of increased con-
tamination than may actually be present.

Reference and AOC Investigations

»>

>

Soils from potential Reference Area 2 were deemed inappropriate for use in the reference data set, so
reference UTLs were calculated only from the Reference Area 1 data.

The presence of contaminants at levels exceeding RBSLs in the subsurface soil and the correlation
between surface and subsurface soil concentrations suggests that exclusive use of subsurface soils as a
reference data set may not be appropriate (1.e., contamination, where present, usually extends below the
surface, or 0-3 in. interval).

Some compounds that are not naturally occurring appear to be ubiquitous thronghout the base, so UTLs
were calculated for organic as well as inorganic compounds. This allowed investigators to determine if
contaminants appeared to be related to the Jinkanpo Incineration Complex or to other sources.

Due to low statistical power for AOC-to-reference means comparison and low statistical coverage for
reference UTLs, there is uncertainty associated with the classification of some inorganic compounds as
contaminates of concern for risk assessment, particularly for subsurface soil.

The low statistical power and low statistical coverage are less likely to affect risk assessment decisions
for organic compounds because these analytes would not be eliminated as constituents of concern in a
risk assessment. However, the low power and coverage lead to increased uncertainty in determining
whether contaminants appear to be related to the Jinkanpo Incineration Complex.
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1.0 Introduction

Radian International LLC has been contracted by LANTNAVAVENGCOM (LANTDIV)
to prepare this soil report for the Navy Environmental Health Center (NEHC).

‘ This report presents the field sampling methods and analytical results for soil samples
collected at Naval Air Facility (NAF) Atsugi, Japan in March 1998. The results described in this
report will assist the NEHC in estimating human health risks associated with the operation of the
adjacent privately owned Jinkanpo Incineration Complex, and increase the understanding of the
distribution of contaminants across the base.

For discussion purposes, this report contains a comparison of the results against U.S.
Environmental Protection Agency (EPA) Region III's risk-based concentrations (RBCs). For
non-carcinogenic contaminants, the screening criterion for discussion purposes will be the risk-
based screening level (RBSL), which is equivalent to 1/10™ the RBC. This report does not
present the methodology or results of risk assessment. The risk assessment is being performed
concurrently and will be presented in a separate document.

1.1  Site Location and Description

Figure 1-1 presents the location of NAF Atsugi, which is located in the Kanto Plain area
on the island of Honshu, Japan. Tokyo and Yokohama, two of the largest cities in Japan, as well
as major U.S. military installations at Yokosuka, Yokota, and Camp Zama, lie within a 20-mile
radius of the facility. The city of Ayase is positioned west of the base, and Yamato is northeast of
the base. The Jinkanpo Incineration Complex is located immediately next to (primarily south of)
NAF Atsugi.

1.1.1 NAF Atsugi

The mission of NAF Atsugi is to maintain and operate facilities and to provide services
and material to support operations of Navy aviation activities and units of Navy operating forces
and any other activities and units designated by the Chief of Naval Operations (CNO). NAF
Atsugi is a fifth echelon command of CNO, who exercises command through Commander in
Chief U.S. Pacific Fleet (CINCPACFLT), Commander U.S. Naval Forces, Pacific
(COMNAVAIRPAC), and Commander, Fleet Air Western Pacific (COMFAIRWESTPAC).

I-1



Prior to the former Japanese Navy constructing the Atsugi Air Base in 1941, the property
was farm land and pine forest. After World War I, the U.S. Army controlled the Base, and it
fell into disuse until commissioned as U.S. Air Station Atsugi in 1950. Structures built by the
Japanese government were renovated, and the U.S. Navy constructed many new buildings during
the 1950s. In 1971, the name of the base was changed to NAF Atsugi, and the official joint use
of the base with the Japanese Maritime Self Defense Force (JMSDF) began.

Figure 1-2 presents the current layout of NAF Atsugi. The base occupies approximately
1,240 acres. NAF Atsugi is generally level except for a small ravine formed by the Tade River,
which runs north-south and divides the facility into east and west sectors. The residential areas
are located on the southern and western portions of the base. A school and day care are located
within the residential areas on the south side of the base. Recreational areas include the golf
course, shooting range, and various parks and picnic areas found mostly on the western sector.
The runway, aircraft maintenance, storage, petroleum, oils, and lubricants (POL), and other
aviation-related activities generally occupy the eastern sector. The broad land use categories are
located in well-defined areas, thus minimizing the overlap of incompatible land use.

1.1.2 Jinkanpo Incineration Complex

The Jinkanpo Incineration Complex is located in the Tade River Valley, approximately
150 meters south of the NAF Atsugi fence line. This complex is approximately 4 to 5 acres in
size. NAF Atsugi surrounds the Jinkanpo Incineration Complex primarily on the north side from
the northwest to the southeast, as shown in Figure 1-2. South and west of the complex is the
Ayase Industrial Park.

Three incinerators are located in the Jinkanpo Incineration Complex. The facility is oper-
ated under a general industrial waste disposal license issued by the Kanagawa Prefecture. It is
currently allowed to operate 24 hours per day with up to 10 tons of waste per incinerator per day.
The facility has requested an increase to 30 tons per day per incinerator, for a total of 90 tons of
waste to be burned per day. Each incinerator has a stack, and there is one bypass stack. The
types of wastes they can burn are “uncontrolled” and may include municipal and industrial
wastes, wood products, green wastes, plastics, industrial materials, construction debris, alkalines,
waste oils, waste acids, and numerous other kinds of materials. Wastes are commonly on the
ground being soaked with liquid wastes before burning. In addition, there are piles of fly ash
visible at the complex, adding to the particulate emissions noted at the base on windy days.
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The incinerators are equipped with control equipment consisting of a dry quench, an acid

gas reaction chamber, an electrostatic precipitator, cyclone separators, and a wet quench
scrubber. However, based on observations made, plant operation frequently bypasses the air
pollution control equipment on the incinerators and discharges from the bypass stack immedi-
ately above the incinerators.

The Jinkanpo Incineration Complex plumes generally have the greatest impact on air
quality at the NAF Atsugi installation during the late spring, summer, and early fall when the
wind blows predominantly from the south. A wind rose is presented in Figure 1-3. Also, because
of the terrain in this area, the installation is frequently fumigated. The Jinkanpo Incineration
Complex is located in a small river valley, and the NAF Atsugi installation is positioned on a
plateau at the end of the valley. The NAF Atsugi installation is only about 20 meters (m) higher
than the base of the stacks at the Jinkanpo Incineration Complex. The valley tends to channel the
wind in the direction of the NAF Atsugi installation. Housing units, commercial activities, indus-
trial facilities, and a school and day care facility are within 1000 m of the stacks. The nearest
high—rise/high—densit)" housing unit is only 250 m away.

1.2 Project Objectives

Data quality objectives were presented in the Soil Sampling Plan to Demonstrate Health
Impacts From the Jinkanpo Incineration Complex (Radian, May 1998). Soil sample results are
intended to help answer the following two questions:

1) What are the risks to sensitive receptors from dermal contact or incidental
ingestion of soil contaminated by the Jinkanpo Incineration Complex?

2) What is the extent of deposition in the soil of particulates from the Jinkanpo
Incineration Complex?

These two questions guided the development of the soil sampling program, including the
choice of sampling locations and number of soil samples collected.

Based on the anticipated human health risk assessment needs, the areas identified as
likely to have been affected by Jinkanpo Incineration Complex emissions and likely to be fre-
quented by sensitive receptors include:

1) Residential Towers 3101 and 3102, including the adjacent picnic and play areas;

2) The Child Development Center; and
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3 Shirley L.anham Elementary School.

Concentrated soil sampling was pérformed in each of these areas.

To assess the extent of deposition, the following two questions will be addressed in this

report:

1) For each area of concern (AOC), are there concentrations that are significantly
elevated above reference levels and/or EPA Region III risk-based screening
values?

2) Is there a significantly decreasing trend in concentrations as the distance from the

Jinkanpo Incineration Complex increases?

Reference levels for this investigation were determined from soil concentrations in areas
that are less likely to have been significantly impacted by the Jinkanpo Incineration Complex.
Two potential reference areas were sampled which are a fairly large distance from the Jinkanpo
Incineration Complex, out of the principal wind direction, and are believed to have had minimal
soil disturbance. The sampling effort was also designed to allow comparisons between surface
and subsurface soil and to assess the degree to which contaminant concentrations decrease with
distance and direction from the Jinkanpo Incineration Complex.

The locations of the AOCs and potential reference areas are shown on Figure 1-4.
Figures 1-5 through 1-9 present site maps for each AOC and the two potential reference areas,
including specific sampling locations.

Two sets of samples were collected. The first set was intended to provide information
about the AOCs. The specific numbers and locations of samples collected at each AOC were a
function of the precision, accuracy, representativeness, completeness, and comparability
(PARCC) criteria that were presented in the sampling plan (Radian, 1998). The second set of
samples was on a less dense but wider coverage to assess depositional trends away from the
Jinkanpo Incineration Complex. For this effort, Radian developed and presented different
PARCC criteria in the sampling plan. PARCC criteria were met for both sets of samples.

1.3 Sampling Approach and Rationale
The soil sampling approach was designed to provide data to support the two objectives of
the project. Constituents of potential concern were identified in a previous screening health risk
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assessment, the Preliminary Human Health Risk Evaluation of the Jinkanpo Incineration Com-
plex Activities (NEHC, 1995), and formed the basis for the soil sample analytical program.

The soil sampling event described in this report focused on the previously listed three
sensitive receptor AOCs, two potential reference areas, and multiple locations for defining the
deposition trends of airborne contaminants across the base. Table 1-1 provides a breakout of the
number of samples collected.

Table 1-1
Soil Samples Collected at NAF Atsugi, Japan

Surface Soil | Subsurface Soil{ Total Field
Sample Area Samples Samples Samples

Specified Areas of Concern

Child Development Center 8 4 12

Elementary School 8 4 12

Residential Housing Towers 3101 and 3102 12 4 16
Dispersion Trend Locations

Ambient Air Monitoring Stations 3 3 6

Basewide 30 8 38
[Potential Reference Locations (2) 12 6 18
Total Field Samples 102
Quality Control (QC) Samples®

Field duplicates 11

Equipment Rinsates 11

Matrix Spikes (MS) 5

Matrix Spike Duplicates (MSD) 5

Field Blanks - 1
Total QC Samples 33
Total Samples 135

QC samples include approximately 10% field duplicates, 5% matrix spike (MS), 5% matrix
spike duplicates (MSDs) (or 1 MS/MSD pair per twenty samples), one equipment blank per day,
and one field blank.

During the sampling at the AOCs, eight surface soil (0 to 3 in.) samples were collected at
the child development center and at the elementary school areas, and twelve surface soil samples
were collected within the larger housing tower area. Four subsurface soil samples (3 to 12 in.),
co-located with four of the surface samples, were also collected at each of the AOCs. Approxi-
mately half of the samples at each of these areas were collected at locations where people nor-
mally cluster, such as at the associated playground, outdoor eating, or common areas. The
remaining samples were collected from areas where maximum deposition is expected and/or
minimal soil disturbance has occurred. The NEHC is using the data from these samples to
calculate risks at the AOCs. Additionally, the subsurface soil data will be examined for sig-
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nificant differences in comparison to the surface samples for evaluation of surficial accumulation
of airborne contaminants.

Sampling at each of the two potential reference areas consisted of collecting six surface
and three subsurface samples. Representative data from these samples were used to make site-
to-reference constituent comparisons.

To determine the deposition trends across NAF Atsugi, the base was divided into areas
defined by seven radii starting at the Jinkanpo Incineration Complex and extending to the north,
with transects at arbitrary distances of less than 300 m, 300 m to 800 m, 800 m to 1500 m, and
greater than 1500 m from the complex. For trend analysis purposes, samples were collected
from locations where the soil had not been recently disturbed (e.g., construction activities). Also,
samples were collected from areas of potential sediment accumulation, areas of observed vege-
tation stress, and areas lacking evidence of erosion or ground cover, where possible. Sample
locations were staked on a previous site visit (January 1998), on the basis of site characteristics
and personnel interviews.

1.4 Report Organization

Section 1 has introduced the project and the rationale used to guide the soil sampling
effort. Section 2 will present an overview of the sampling and analysis methodology and will
describe difficulties encountered during the investigation. Section 3 will describe the data
review and interpretation process. All findings will be summarized and presented graphically in
Section 4. Section 5 will present conclusions and recommendations for further soil sampling.

1-15




. 2.0 Sampling and Analyses Methodology

Between 5 and 18 March 1998, 102 samples were collected from the surface and
subsurface soils at NAF Atsugi. A plate-sized map showing all soil sample locations is provided
in Appendix A, and photographs and descriptions of each sample location are presented in
Appendix B. Appendix C contains of a table describing the soil sample ID, sample depth, soil
type, and location coordinates for each sample. The following subsections describe the
sampling, shipping, analytical, and data validation procedures used.

2.1 Sampling Procedures
Surface (0 to 3 in.) and subsurface (3 to 12 in.) soil samples were collected according to
the following procedures:

1. The sample location surface was cleared of grass, rubble, and debris with a
decontaminated trowel.

2a. For surface soil samples, a decontaminated stainless steel spoon was used to
collect a sample from the 0 to 3 in. depth. To minimize disturbance of the
sample, the sample was placed directly into the sample jars without mixing in a
. bowl. If the sample location required quality control (QC) splits, the proper
volume of soil was collected to fill all sample containers, mixed in a decontami-
nated stainless steel bowl, and composited before placement into sample con-
tainers.

2b.  For subsurface soil samples, a decontaminated stainless steel spoon was used to
collect soil from the 3 to 12 in. interval. The proper amount of soil was collected
to fill all required sample containers, including QC splits. The sample was mixed
in a decontaminated, stainless steel bowl and placed into the sample containers.

3. Once all soil samples were placed in containers, the hole was backfilled using the
remaining sample material and the surrounding soils.

4. Once sample labels were affixed to the containers, the samples were packed on
ice to minimize biological activity and preserve the samples.

5. The sample tools were decontaminated as described in Section 2.1.2.

2.1.1 Lithologic Description
Soils from each sample location and interval were described using the Unified Soils
Classification System (ASTM Designation D 2488-84: Standard Practice for Description and
. Identification of Soils [Visual-Manual Procedure]), a hand lens, and a Mu.ell color chart.
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Several soil samples were also analyzed in the laboratory for ASTM D421/D422/D1140, Particle
Size Distribution, and the results compared with the field classifications.

2.1.2 Sampling Equipment Decontamination

The decontamination (decon) procedure was performed immediately before each sample
was collected. The procedure was also performed between co-located surface and subsurface
samples to prevent cross-contamination from the surface to subsurface soil sample. The decon
proéedure was performed as follows:

Alconox wash using a decontaminated bucket and brushes;
Distilled water rinse, also using a decontaminated bucket and brushes;

Thorough reagent-grade water rinse; and

L b=

Air dry in an area that is free from obvious air contamination.

2.1.3 Waste Management

The only wastes that were generated during the field investigation were personal protec-
tive equipment (PPE) and decontamination fluids. PPE and other similar disposable items (e.g.,
paper towels) were placed in plastic trash bags and disposed with common trash at a NAF Atsugi
trash collection bin.

2.2 Shipping Procedures

The shipping of samples from Japan to the United States required considerably more
effort than intra-U.S. sampling requires. Fortunately, Federal Express was available at NAF
Atsugi, which helped a great deal, and no major problems were encountered.

Two types of documentation were required in addition to the Federal Express interna-
tional shipping waybill. The first of these was a U.S. Department of Agriculture Soil Permit.
Copies of this permit (the original held by the laboratory) were provided by each of the environ-
mental laboratories. The permits are required to alert customs officials that the soil being
shipped to the laboratory is for environmental analysis and not for agricultural purposes (the
concern being that pests or unwanted plants may be accidentally imported to the U.S.). A small
copy was taped to the outside of each sample cooler, and an 8.5 x 11 in. copy was placed inside
the cooler with the laboratory chain of custody. These copies are lab-specific; each laboratory
had their own soil permit.
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The second type of documentation was the customs declaration form. This form des-
cribed exactly what was being shipped, what the item was for, where it came from, and its
monetary value in U.S. dollars. The samples were given an arbitrary value of $1 each, and a
statement was added to say that the samples were being shipped from Japan to the United States
for environmental analysis. Five copies of this form were required and submitted to Federal
Express along with the waybill.

2.3 Analytical Methods

Table 2-1 presents the area-by-area distribution of the various analyses performed on
NAF Atsugi surface and subsurface soil (excluding QC) samples. GP Environmental Services,
Inc. of Gaithersburg, Maryland performed all analyses other than those involving dioxins, which
were analyzed by Triangle Laboratories of Durham, North Carolina.

2.4 Data Validation Procedures

The soil data for pesticides and polychlorinated bi-phenyls (PCBs), semivolatile organic
compounds (SVOCs), and dioxins and furans were validated according to the USEPA Contract
Laboratory Program National Functional Guidelines for Organic Data Review, September
1994, as modified by EPA Region I1I, and the metals and cyanide data were validated according
to the Region Il Modifications to the Laboratory Data Validation Functional Guidelines for
Evaluating Inorganics Analysis, April 1993. The data validation contractor was EcoChem Inc.,
Seattle, Washington. The data validation report is presented as Appendix D.

Overall, the data were within acceptance criteria and were fit for use. One systematic
problem was noticed. The equipment blank samples for the pesticide/PCB and SVOC analyses
were extracted outside of hold time for more than one sample delivery group (SDG). The
samples were qualified as biased low. A number of dioxin and furan results were qualified as
estimated because the concentrations in the sample were below the lowest calibration standard.
This is not considered a systematic problem, but is presented for clarity.

2.5 Difficulties Encountered and Resolution

Various minor difficulties were encountered during the field program, most relating to
the long distance between the site and the laboratories. Following is a discussion of these diffi-
culties and their resolution.
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2.5.1 Shipping

Sample coolers had to contain fewer samples and more ice than usual to keep them cool

for the long trip to the U.S. This required considerably longer sample preparation time. How-
ever, all coolers arrived within the temperature parameters assigned to the methods.

The Federal Express employee who picked up sample coolers at NAF Atsugi did not
speak English. Since the sample crew did not speak Japanese, additional phone calls and track-
ing were necessary to ensure that the shipments arrived properly.

The hexane (to be used in the final step of decontamination) was lost en route from the
U.S. to Japan. Calls to Federal Express revealed that the hexane arrived in Hong Kong, but was
tied up in customs and could not be exported from Hong Kong. Therefore, this final step of the
decontamination was omitted. Equipment blank data subsequently revealed that the omission of
hexane did not cause significant carry-over problems.

2.5.2 Hold Times

Hold times were missed for a number of equipment blanks for SVOC and pesticide/PCB
analysis. Additionally, hold times were missed for one SDG for SVOC analysis. Samples NA-
TRND-SO01-01 through N A-TRND-SOIS-OI were extracted five to eight days past the recom-
mended holding time of 14 days. The equipment blanks will continue to be a problem because
of the short hold time and the long shipping period. Since no target analytes were qualified
based upon equipment blank data (even those extracted within hold times), it is recommended
that equipment blanks not be collected during any subsequent soil sampling. To minimize the
potential for equipment-related contamination, disposable sampling materials could be used. As
for the samples extracted past hold times, the laboratory has been counseled that this was

unacceptable.

2.5.3 Other Difficulties

The weather caused significant delays in the sampling trip. It snows or rains an average
of 21 days in March in central Honshu. Both rain and snow events occurred at NAF Atsugi
during the sampling event. Four sampling days were missed due to precipitation as the sampling

team waited for conditions to dry before collecting samples.




Although field plotting of sample locations onto 1”’=100" basemaps provided a high
degree of accuracy [normally within 5 ft, which is better than most global positioning systems
(GPS)], plotting the sample locations near the runway was difficult because there were few
surface features, such as buildings or markers, to serve as reference points. However, consider-
ing the data quality objectives for the trend analysis, delineating these sample locations to within
approximately 20 ft was considered more than adequate. Also, no professional surveying capa-

bilities were identified at NAF Atsugi.

The language barrier provided minor difficulties throughout the sampling period. How-
ever, most personnel at NAF Atsugi spoke English.
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3.0 Data Interpretation

This section presents the procedures used to interpret the data collected for the NAF
Atsugi soil program.

3.1 Data Qualifiers

Table 3-1 presents the qualifiers applied to the laboratory data. EcoChem Inc., the data
validation contractor, qualified the data according to the National Functional Guidelines. None
of the data were invalidated.

Table 3-1
Data Validation Qualifiers
Data Qualifier Explanation
- B Not detected substantially above the level reported in

laboratory or field blanks.

J Analyte present. Reported value may not be accurate or
pIEcise.

K Analyte present. Reported value may be biased high.
Actual value is expected to be lower.

L Analyte present. Reported value may be biased low.
Actual value is expected to be higher.

uJ Not detected, quantitation limit may be inaccurate or
imprecise.

UL Not detected, quantitation limit is probably higher.

3.2 Statistical Approach

This section describes the statistical evaluation of the data collected during the March
1998 soil investigation at NAF Atsugi. Four steps were performed to help address the project
objectives and to gain preliminary answers to the investigation questions (see Section 1.2), and to
determine the amounts and types of additional soil data required to more completely address the
questions. The four steps are as follows:

1) Determine whether reference concentrations can be established based on data
collected during the March 1998 sampling round. Compute preliminary reference
summary statistics and identify additional sampling needs to refine the reference
concentration estimates.

2) For each AOC, determine whether any sample concentrations exceeded risk-based
screening levels and/or reference concentrations. Compute preliminary summary
statistics and identify any further sampling needs to better estimate risk at each
AOC.
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3) Determine whether any trends in soil concentrations are evident. Specifically,
address whether concentrations are a function of distance and direction from the
Jinkanpo Incineration Complex. Identify any additional sampling needs for the
trend analysis. '

4) Compare surface soil concentrations to subsurface soil concentrations to deter-
mine whether subsurface soil may be a useful indicator of reference concentra-
tions and to assess whether trends in the surface soil are consistent with trends in
the subsurface soil.

Section 3.2.1 discusses the statistical methodology applied to the reference data, Section
3.2.2 discusses the statistical evaluation of soil data at the AOCs, Section 3.2.3 discusses the
graphical and statistical trend analysis methods, and Section 3.2.4 presents the methods used to
evaluate whether surface and subsurface soil concentrations differ.

3.2.1 Reference Determination

Samples were collected from two areas thought to be minimally impacted by the opera-
tion of the Jinkanpo Incineration Complex. These two areas are labeled “Reference Area 17 and
“Reference Area 2” on Figure 1-4, with exact sampling locations indicated on Figures 1-8 and
1-9. Reference Area 1 samples were taken from the western boundary of NAF Atsugi, just
across from the ball fields located near Ranger Gym. Reference Area 2 samples were taken from
the southwestern corner of the NAF Atsugi. From Figure 1-4, notice that Reference Area 1 is
farther away from the Jinkanpo Incineration Complex than Reference Area 2. Graphical dis-
plays, outlier evaluations, and means comparisons were performed to determine whether one or
both of these areas were minimally affected by the Jinkanpo Incineration Complex.

Graphical Analysis and Outlier Evaluation

Boxplots were constructed in order to graphically compare concentrations at the two
potential reference areas to one another and to compare concentrations at these potential refer-
ence areas to concentrations at other sampling locations across the base. Separate boxplots were
drawn for each analyte, for each of the following twelve groups of data:

Reference Area 1, Surface and Subsurface
Reference Area 2, Surface and Subsurface
Child Development Center, Surface and Subsurface

YV V ¥V VY

Elementary School, Surface and Subsurface
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» Residential Towers, Surface and Subsurface

> Basewide Trend Samples, Surface and Subsurface

The twelve boxes were displayed side-by-side for a given analyte. Because some of the
basewide trend sample concentrations were so large that the variability among the other datasets
could not be distinguished with the basewide trend data included, a second set of boxplots also
was constructed, with the basewide trend samples omitted.

Boxplots are useful graphical data displays because they illustrate the key features of the
data and allow for quick comparisons among groups of data. An example boxplot is shown in
Figure 3-1. For a given data set, the lower bound of each box is drawn at the 25™ percentile and
the upper bound is drawn at the 75" percentile, so that the middle 50% of the concentrations are
contained within the range indicated by the length of the box. The distance from the 25® per-
centile to the 75™ percentile is referred to as the interquartile range (IQR). A horizontal line
drawn in the interior of each box represents the median (50" percentile) concentration. The
“whiskers” extending from either end of the box represent the bottom 25% of the concentrations
and the top 25% of the concentrations. The bottom whisker extends from the bottom of the box
to the smallest result that is within 1.5 times the IQR below the bottom of the box. Any result
smaller than the 25® percentile minus 1.5 times the IQR is considered a potential “outlier” and is
indicated in the plot by an asterisk. The top whisker extends from the top of the box t